(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

25.11.1998 Bulletin 1998/48 



(11) EP 0 880 271 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI ^: H04N 1/00 



(21) Application number: 98304074.2 

(22) Date of filing: 21.05.1998 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Chimura, YasubumI 


MC NL PT SE 


7-12, Toranomon 1-chonne, Minato-ku Tokyo ( J P) 


Designated Extension States 


• Izumi, Koulchi 


AL LT LV MK RO SI 


7-12, Toranomon 1-chome, Minato-ku Tokyo (JP) 


(30) Priority: 22.05.1997 JP 131812/97 


(74) Representative: Read, Matthew Charles et al 


22.04.1998 JP 126613/98 


Venner Shipley & Co. 




20 Little Britain 


(71) Applicant: Oki Electric Industry Co., Ltd. 


London EC1A7DH (GB) 


Tokyo (JP) 





(54) Facsimile communication system 



(57) Pixel information and control information trans- 
mitted by a facsimile machine la is received by a proce- 
dure controlling circuit 1 3 having a MODEM 1 3a for fac- 
simile machines. A facsimile procedure controller 14 de- 
codes the pixel information and the control information. 
A connection/transfer controller 15 edits the decoded in- 
formation and produces a control packet and a pixel 
packet. The control packet and the pixel packet are out- 
put to a local area network (LAN) 4 via a LAN controller 
17 and a LAN control circuit 18. When receiving a fac- 
simile, the control packet signal transmitted via the LAN 



4 is converted into pixel control information by the con- 
nection/transfer controller 15, and the pixel control in- 
formation is supplied to the facsimile procedure control- 
ler 14. The connection/transfer controller 15 also con- 
verts the received pixel packet signal into pixel informa- 
tion. The pixel information is temporarily stored in a 
memory 16. When a predetermined amount of pixel in- 
formation is accumulated in the memory 16, said prede- 
termined amount of pixel information is supplied to the 
facsimile procedure controller 14, and finally transmitted 
to the facsimile machine la via the procedure control cir- 
cuit 13. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of invention 

This invention relates to a facsimile communication 
apparatus tor allowing a plurality of facsimile machines 
designed for general telephone networks to communi- 
cate with each other via a data communication network, 
such as a local area network (LAN), and to a program 
recording unit which stores a program used in the fac- 
simile communication apparatus. This invention also re- 
lates to a facsimile communication apparatus for allow- 
ing a plurality of facsimile machines to communicate 
with each other in real time via an Internet Protocol net- 
work (referred to as an IP network) based on the IETF 
(Internet Engineering Task Force), and to a program re- 
cording unit storing a program for controlling the facsim- 
ile communication apparatus. 

2. Description of the Related Art 

Fig. 1 illustrates a conventional facsimile communi- 
cation system using a data communication network, 
such as a LAN . The transmission side facsimile machine 
1 is a G3 facsimile machine designed for general tele- 
phone networks, which is categorized according to the 
T.30 Recommendation standardized by the ITU-T (In- 
ternational Telecommunications Union, Telecommuni- 
cation Standardization Department). The facsimile ma- 
chine 1 is connected to the facsimile communication ap- 
paratus 10A via a telephone network 2. The facsimile 
communication apparatus (i.e., the gateway) 10A con- 
verts the communication protocol between the tele- 
phone network 2 and the LAN 4. The LAN 4 is further 
connected to another facsimile communication appara- 
tus (i.e., gateway) 108, to which the receiving side fac- 
simile machine 7 is connected via a telephone network 
6. The facsimile machines 1 and 7 have the same stand- 
ard, and they can mutually transmit and receive image 
information via the telephone networks. The facsimile 
communication apparatus 108 has the same structure 
as the facsimile communication apparatus 10A, and the 
explanation on it will be omitted. 

As shown in Fig. 2, the facsimile communication ap- 
paratus 10A has a terminal accommodation circuit 3a, 
to which a plurality of facsimile machines 1 a through 1 n 
are connected via the corresponding telephone lines 2a, 
2b, 2n of the telephone network 2. The terminal ac- 
commodation circuit 3a is connected to a switch circuit 
3b which selects the line which is currently requesting 
a facsimile transmission from among the telephone lines 
2a through 2n. A CODEC 3c is connected to the switch 
circuit 3b in order to terminate the selected line. The CO- 
DEC 3c is a encoder/decoder which converts analog 
signals received from the telephone line 2a into digital 
signals, and which decodes digital signals into analog 



signals in order to output data to the telephone line 2a. 

The terminal accommodation circuit 3a, the switch 
circuit 3b and the CODEC 3c are connected to the CPU 
3e via a common bus 3d. The CPU 3e controls the over- 

5 all operations of the facsimile communication apparatus 
10A. A memory 3f and a LAN control circuit 3g are also 
connected to the common bus 3d. The memory 3f tem- 
porarily stores digitized information prior to transmitting 
the digitized information. The LAN control circuit 3g per- 

10 forms data transfer in a packet format to and from an- 
other facsimile communication apparatus 108 via the 
LAN 4. 

The facsimile machine 1 of Fig. 1 is connected to the 
facsimile machine 7 via the telephone line 2, thefacsim- 
15 ile communication apparatus 10A, the LAN 4, the fac- 
simile communication apparatus 108, and the tele- 
phone tine 6, in that order, if pixel infornnation is trans- 
mitted from the facsimile machine 1 a of Fig. 2 to the fac- 
simile machine 7, the pixel data read by the facsimile 
20 machine la from the original document is encoded ac- 
cording to a prescribed coding rule. The encoded pixel 
data is modulated by, for example, a 9600bps MODEM 
installed in the facsimile machine 1a to produce an an- 
alog signal in the voice frequency band. The analog sig- 
25 nal is transmitted to the facsimile communication appa- 
ratus IDA through the telephone line 2a. The CODEC 
3c of the facsimile communication apparatus 10A sam- 
ples the analog signal supplied via the telephone line 2a 
based on a sampling signal of, for example, 8KHz, and 
30 converts the sampled analog signal into an B-bit digital 
signal for each sampling. 

Thus, the analog signal is converted into a 64Kbps 
digital signal by the CODEC 3c, which is then read by 
the CPU 3e via the common bus 3d. The CPU 3e edits 
35 the digital signal into a packet data of a predetermined 
size, and temporarily stores the packet data in the mem- 
ory 3f . The packet data stored in the memory 3f is read 
out by the LAN control circuit 3g, and transmitted to the 
receiving side facsimile communication apparatus 108 
40 via the LAN 4. In the facsimile communication apparatus 
108, the packet data received from the LAN control cir- 
cuit 3g is temporarily stored in a memory. Then, the 
stored data is read out by a CPU co^responding^^tfe^e.. 
CPU 3e. and supplied to a CODEC corresponding to the 
45 CODEC 3c, which converts the data into an analog sig- 
nal and outputs the analog signal to the facsimile ma- 
chine 7 via the telephone network 6. Thus, the analog 
signal transmitted from the facsimile machine 1 a is con- 
verted into a digital signal by the CODEC 3c of the fac- 
50 simile communication apparatus 10A, and transferred 
as a packet data to the receiving side facsimile commu- 
nication apparatus 108 via the LAN 4. 

However, the conventional facsimile communica- 
tion system has several problems. 
55 Because the transfer path of the LAN 4 is divided 
into a plurality of channels in order to transfer the data 
in a packet format, the transfer delay time of the packet 
data is not constant. In addition, if the traffic of the LAN 
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4 is heavy, the packet data may be lost half way through 
the transmission path. For these reasons, the analog 
signals, which are being decoded by the CODEC 3c of 
the receiving side facsimile communication apparatus 
10B, may sometimes be interrupted and, as a result, the 
receiving side facsimile machine 7 receives wrong data. 

Furthermore, although the inherent data transfer 
rate between the facsimiles machines 1a and 7 is, for 
example, 9600bps, the data is transferred at 64Kbps in 
the LAN 4, which is inefficient from the standpoint of data 
transfer capacity. 

SUMMARY OF THE INVENTION 

Therefore, the object of the invention is to overcome 
the problems in the prior art, and to provide a facsimile 
communication system that can perform facsimile com- 
imunication in an efficient manner from the standpoint of 
data transfer capacity with little transfer errors. 

In order to achieve the object, in the first aspect of 
the invention, a facsimile communication apparatus 
-comprises: facsimile procedure controller that receives 
and transmits control information and pixel information 
from and to facsimile machines connected to the fac- 
simile communication apparatus according to a prede- 
termined procedure; a first information converter that 
converts the control information and the pixel informa- 
tion received from the facsimile machines into a control 
packet signal and a pixel packet signal of predetermined 
formats; data transmitter/receiver that transmits the 
control packet signal and the pixel packet signal pro- 
duced by the first information converter via a data com- 
munication network, and that receives a control packet 
signal and a pixel packet signal transmitted via the data 
communication network; and a second information con- 
verter that converts the control packet signal and the pix- 
el packet signal received by the data transmitter/receiv- 
er into control information and pixel information which 
are to be output to a receiving side facsimile machine. 
The facsimile communication apparatus may further 
comprise a memory which stores a predetermined 
amount of-pixel packet signals received by the data 
transmitter/receiver and which outputs the stored sig- 
nals to the second information converter when the pre- 
determined amount of signals are accumulated. 

In the second aspect of the invention, a facsimile 
communication apparatus comprises: means for calling 
the receiving side facsimile machine based on a request 
for connection to the receiving side facsimile machine 
as received from the data communication network; 
means for temporarily storing the image data transmit- 
ted from the transmission side f acsim ile machine via the 
data communication network in a memory; means for 
starting transmission of the image data to the receiving 
side facsimile machine when a data-receiving control 
signal representing the acceptability of image data is re- 
ceived from the receiving side facsimile machine, pro- 
vided that a desirable amount of image data is stored in 



the memory at the time of receipt of the data-receiving 
control signal; and waiting controller for transmitting a 
prescribed wait control signal to the receiving side fac- 
simile machine in order to have the receiving side fac- 
s simile machine stand by if the desirable amount of im- 
age data has not been stored in the memory at the time 
of receipt of the receiving control signal representing the 
acceptability of the image data from the receiving side 
facsimile machine. 

10 In still another aspect of the invention, a program 
recording unit for storing a program for controlling a fac- 
simile communication apparatus is provided. This pro- 
gram recording unit comprises: means for causing the 
facsimile communication apparatus to call the receiving 

15 side facsimile machine based on a request for connec- 
tion to the receiving side facsimile machine received 
from the data communication network; means for caus- 
ing the facsimile communication apparatus to temporar- 
ily store the image data transmitted from the transmis- 

20 sion side facsimile machine via the data communication 
network in the memory; means for causing the facsimile 
communication apparatus to start transmitting the im- 
age data to the receiving side facsimile machine when 
the facsimile communication apparatus receives a data- 

25 receiving control signal that represents the acceptability 
of image data of the receiving side facsimile machine, 
provided that a desirable amount of image data is stored 
in the memory at the time of receipt of the data-receiving 
control signal; and waiting controller for causing the fac- 

30 simile communication apparatus to transmit a pre- 
scribed wait control signal to the receiving side facsimile 
machine in order to have the receiving side facsimile 
machine stand by if the desirable amount of image data 
has not been stored in the memory at the time of receipt 

3S of the receiving control signal representing the accept- 
ability of the image data from the receiving side facsimile 
machine. 

The waiting controller comprise determination 
means for determining whether or not the receiving side 

40 facsimile machine can stand by, while maintaining a da- 
ta reception mode, if the desirable amount of image data 
has not been accumulated in the memory at the time of 
receipt of the data-receiving control signal. If it is deter- 
mined that the receiving side facsimile machine can wait 

45 in the data reception mode, then waiting means causes 
the facsimile communication apparatus to wait for fur- 
ther storage of image data until the desirable amount of 
image data is stored in the memory. On the other hand, 
if it is determined that the receiving side facsimile ma- 

50 chine is not able to wait in the data reception mode, wait 
control signal transmitter causes the facsimile commu- 
nication apparatus to transmit the wait control signal to 
the receiving side facsimile machine. 

The desirable amount of image data stored in the 

55 memory can be calculated by multiplying the transmis- 
sion rate of the image data determined by negotiation 
between the transmission side facsimile machine and 
the receiving side facsimile machine by a predetermined 
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time stored in advance. Alternatively, the desirable 
amount of image data can also be calculated by multi- 
plying the communication rate determined by negotia- 
tion between the transmission side facsimile machine 
and the receiving side facsimile machine by a predeter- 5 
mined time stored In advance. The transmission side 
facsimile machine and the receiving side facsimile ma- 
chine are G3 facsimile machines categorized based on 
the T.30 Recommendation. In this case, the data-receiv- 
ing control signal is a data-receivable state confirmation 
signal CFR according to the T 30 Recommendation, and 
the wait control signal is a transmission site identification 
signal TSI according to the T.30 Recommendation. 

The contents of patent application H9-1 31812 filed 
in Japan on May 22, 1 997 and a patent application filed f5 
in Japan on April 22, 1 998, the application number is not 
yet assigned, are incorporated hereinto by reference. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

Otherfeatures and objects will be apparent from the 
following detailed description with reference to the at- 
tached drawings, wherein: 

Fig. 1 illustrates a conventional facsimile communi- 25 
cation system; 

Fig. 2 is a hardware block diagram of a conventional 
facsimile communication apparatus; 
Fig. 3 is a hardware block diagram of the facsimile 
communication apparatus according to a first em- 30 
bodiment of the invention; 

Fig. 4 shows an example of control sequence of the 
facsimile communication apparatus of the first em- 
bodiment; 

Fig. 5 shows an example of control sequence of the 35 

facsimile communication apparatus, which follows 

the control sequence shown in Fig. 4; 

Fig. 6 is a hardware block diagram of the facsimile 

communication apparatus according to a second 

embodiment; 

Fig. 7 shows the facsimile communication se- 
quence according to a third embodiment of the in- 
vention; 

Fig. 8 is a flowchart showing the operation of the 
facsimile communication apparatus 10B according ^5 
to a fourth embodiment; and 
Fig. 9 is a hardware structural diagram of the fac- 
simile communication apparatus according to the 
fourth embodiment of the invention. 

50 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

1 . First Embodiment 

55 

Fig. 3 illustrates the facsimile communication appa- 
ratus 10A according to the first embodiment of the in- 
vention. The facsimile communication apparatus 10B 



has the same structure. The basic structure of the entire 
communication system that involves the facsimile com- 
munication apparatus 10A and a plurality of facsimile 
machines is the same as that shown in Fig. 1 , and the 
explanation will be omitted. A plurality of G3 facsimile 
machines la through In, which are standardized ac- 
cording to ITU-T Recommendation T.30, are connected 
to the facsimile communication apparatus 10A via the 
corresponding switchboard telephone lines 2a through 
2n. The facsimile machine 1 a reads pixel data from the 
original, and encodes it according to a prescribed coding 
rule in order to create pixel information PINF, which is 
then transmitted to a receiving side facsimile machine 
7 via the telephone network 2. The facsimile machine 
la also receives the pixel information PINF sent from 
another facsimile machine, and decodes it to reproduce 
the original pixel data and to output the transmitted im- 
age. In addition to the transfer of pixel data, the facsimile 
machine 1 a transmits and receives several types of con- 
trol infomnation CINF to and from other facsimile ma- 
chines. 

A part of the control information CtNF is transferred 
as a tone signal of, for example, 1 850Hz, while the rest 
of the control infornnation CINF and the pixel information 
PINF are transferred as, for example, 9600bps digital 
signals. The 9600pbs digital signal is modulated to pro- 
duce a voice-band analog signal (of, for example, 
IBOOHz-carrier frequency) by the MODEM built into the 
facsimile machine la. This analog signal is transferred 
to and from the facsimile communication apparatus 10A 
via the telephone line 2a. 

The facsimile communication apparatus 10A has a 
terminal accommodation circuit 11 for connecting a plu- 
rality of facsimile machines 1a through In via the tele- 
phone switchboard lines 2a through 2n. The terminal ac- 
commodation circuit 11 is connected to a switch circuit 
12, which selects the line that is requesting facsimile 
transmission from among the telephone lines 2a 
through 2n. The switch circuit 12 is connected to facsim- 
ile procedure controller(i.e., a procedure control circuit 

13 and a facsimile procedure controller 14), which ter- 
minates the selected line. 

The procedure control circuit 13 has a modem t3a 
which has the same standard as the built-in modem of 
facsimile machine la. The modem 13a demodulates the 
analog signal received from the telephone line 2a to re- 
produce the original digital signal. The modem 1 3a also 
modulates the digital signal addressed to the facsimile 
machine la to produce an analog signal, and outputs 
the analog signal to the telephone line 2a- The proce- 
dure control circuit 1 3 is connected to the facsimile pro- 
cedure controller 1 4 which executes the transfer control 
procedure according to the Recommendation T30, as 
in facsimile machine 1a. 

In other words, the facsimile procedure controller 

14 decodes the control information CINF, which was 
sent from the facsimile machine 1 a and received by the 
procedure control circuit 1 3. Then, the facsimile proce- 
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dure controller 14 produces response control infornna- 
tion CINR and sends it back to the facsimile nnachine 
1a via the procedure control circuit 13. The control in- 
tornnatlon CINF and the pixel infomnation PINF that are 
to be transnnltted to the addressed facsimile machine 7 
are output from the facsimile procedure controller 14 to 
the first information converter (i.e., the connection/ 
transfer controller) 15. 

The connectionAransfer controller 1 5 edits the con- 
trol information CINF and the pixel information PINF 
supplied from the facsimile procedure controller 14 into 
packets of predetermined formats, and produces a con- 
trol packet signal CPKT and a pixel packet signal PCKT 
which are to be transmitted via the LAN 4. The connec- 
tionAransfer controller 15 is connected to a memory 16 
for temporarily storing the generated control packet sig- 
nal CPKT and pixel packet signal PCKT. When receiving 
a facsimile from another facsimile machine, the connec- 
tionAransfer controller 15 functions as a second infor- 
mation converter That is, during the receiving opera- 
tion, the control packet signal CPKT and the pixel packet 
signal PPKT sent via the LAN 4 are also temporarily 
stored in the memory 1 6. When the amount of received 
pixel packet signal PPKT reaches a predetermined 
amount, the connectionAransfer controller 15 reads out 
said predetermined amount of pixel packet signal PPKT, 
converts the pixel packet signal PPKT and the received 
control packet signal CPKT Into pixel information PINF 
and control information CINR and output the pixel infor- 
mation PINF and the control information CINF to the fac- 
simile procedure controller 14. 

A data transmitter/receiver (that is, a LAN controller 
17 and a LAN control circuit 18) are also connected to 
the connectionAransfer controller 15. The LAN control- 
ler 17 controls a protocol, such as TCP/IP (Transport 
Control Protocol/Internet Protocol), for data transfer to 
and from the LAN 4. The LAN controller 1 7 is connected 
to the LAN control circuit 18 which is physically connect- 
ed to the LAN 4 in order to transmit and receive control 
packet signals CPKT and pixel packet signals PPKT. 

Fig. 4 shows a part of the control sequence of the 
facsimile communication apparatuses 1 0A and lOB, ac- 
cording to the first embodiment, up to transmission of a 
sheet of pixel Infomnation. Each element of the facsimile 
communication apparatus 10A is denoted by a numeri- 
cal symbol and a suffix A, while each element of the fac- 
simile communication apparatus 10B is denoted by a 
numerical symbol and a suffix B. First of all, when a call- 
out signal is sent from the facsimile machine la to the 
facsimile communication apparatus 10A via the tele- 
phone line 2a (S50), the terminal accommodation circuit 
11 A detects the calf-out, and informs the connection/ 
transfer controller 1 5A of the occurrence of call-out. The 
connectionAransfer controller 15A instructs the LAN 
controller 17A to connect to the LAN 4. Then, the LAN 
controller 1 7 A transmits an address inquiry signal based 
on TCP/IP to the LAN 4 (S52). 

When a confirmation response signal is returned to 



the facsimile communication apparatus 1 0A via the LAN 
4 (S54). the facsimile communication apparatus 10A 
transmits a connection request signal to the receiving 
side facsimile communication apparatus 10B (S56). 

5 Based on this connection request, the facsimile commu- 
nication apparatus 108 calls the addressed facsimile 
machine 7 via the telephone line 6, and outputs a call- 
in signal to the facsimile machine 7 (S58). When the fac- 
simile machine 7 responds to the call-in signal, a re- 

10 sponse signals transmitted to the facsimile communi- 
cation apparatus 108 (S60). Upon receiving this re- 
sponse signal from the facsimile machine 7, the facsim- 
ile communication apparatus 108 transmits a call-con- 
nection response signal to the facsimile communication 

15 apparatus 10A via the LAN 4 (S62). Upon receiving the 
call-connection response signal, the facsimile commu- 
nication apparatus 10A sends a response signal to the 
facsimile machine la (S64). At this point in time, the fac- 
simile machine la is connected to the facsimile machine 

20 7 via the telephone line 2, the facsimile communication 
apparatus 10A, the LAN 4, the facsimile communication 
apparatus 108, and the telephone line 6. 

Then, the receiving side facsimile machine 7 suc- 
cessively transmits a non-standard function signal NSF, 

25 a called site identification signal CSl, and a digital iden- 
tification signal DIS, which are portions of control infor- 
mation CINF, based on the ITU-T Recommendation T 
30 (S66)- The facsimile procedure controller 148 of the 
facsimile communication apparatus 108 receives and 

30 decodes these signals, and supplies the decoded sig- 
nals to the connectionAransfer controller 158. The con- 
nectionAransfer controller 158 edits these signals into 
acontrol packet signal CPKT (NSF/CSI/DIS), and trans- 
mits the control packet signal to the LAN 4 via the LAN 

35 controller 178 and the LAN control circuit 18B (S68). 

In the transmission side facsimile communication 
apparatus 10A, the LAN control circuit 1 8A receives the 
control packet signal CPKT (NSF/CSI/DIS) sent via the 
LAN 4, and outputs this control packet signal to the con- 

40 nectionAransfer controller 15A via the LAN controller 
17A. The connection/transfer controller 15A decompos- 
es the control packet signal (NSF/CSI/DIS) into three 
type of control information CINF, namely a non-stand- 
ard function signal NSF, a called site identification signal 

45 CSl, and a digital identification signal DIS. Then, the 
negligible non-standard function signal NSF is aban- 
doned, while the called site identification signal CSl and 
the digital identification signal DIS are output to the fac- 
simile procedure controller 14A. 

50 The facsimile procedure controller 1 4A controls the 
procedure control circuit 13 so that it transmits the called 
site identification signal CSl and the digital identification 
signal DIS, which comprise control information CINF, to 
the transmission side facsimile machine la via the tel- 

55 ephone line 2 (S70). Upon receiving the called site iden- 
tification signal CS! and the digital identification signal 
DIS transmitted from the receiving side facsimile ma- 
chine 7, the facsimile machine la outputs a transmis- 
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sion site identification signal TSl and a digital command 
signal DCS, whicli are control information ClfMF (S72). 

When the control information CINR which contains 
the transmission site identification signal TSl and the 
digital command signal DCS, is received by the facsim- 
ile communication apparatus 1 0A via the telephone line 
2, these signals are edited into a control packet signal 
CPKT (TSI/DCS), which is then transmitted to the fac- 
simile communication apparatus 10B via the LAN 4 
(874). The facsimile communication apparatus 10B de- 
composes the received control packet signal CPKT 
(TSI/DCS) into a transmission site identification signal 
TS! and a digital command signal DCS, and successive- 
ly transmits these signals to the facsimile machine 7 via 
the telephone line 6 (S76). At this point in time, a fac- 
simile communication link is established between the 
facsimile machines la and 7. 

After the facsimile communication link is estab- 
lished, the transmission side facsimile machine la 
transmits a training check signal TCP, which is control 
information CINF for training the pixel-information re- 
ceiving modem 1 3a, to the facsimile communication ap- 
paratus 1 0A (S78). The training check signal is used on- 
ly in the analog-signal section, and it is not necessary 
for the LAN 4. Accordingly, when the training of the mo- 
dem 1 3a of the procedure control circuit 1 3A is complet- 
ed, the modem 1 3a returns a confirmation return signal 
CFR, which is control information CINF and informs of 
the fact that the modem 1 3a is ready to receive the pixel 
information, to the facsimile machine la (880). The 
same operation is performed in the receiving side fac- 
simile communication apparatus lOB. The modem 13a 
of the procedure control circuit 138 sends a training 
check signal TCF to the facsimile machine 7 (S82). 
When the training of the modem of the facsimile ma- 
chine 7 is completed, the facsimile machine 7 returns a 
confirmation response signal CFR to the facsimile com- 
munication apparatus 108 (S84). At this time, the fac- 
simile machine la starts transmitting the pixel informa- 
tion PINF. 

The pixel data read by the facsimile machine la is 
encoded according to the coding rule based on the rec- 
ommendation T30 to create pixel information PINF. The 
produced pixel information PINF is modulated to pro- 
duce an analog signal of the voice band by the 9600bps 
modem built into the facsimile machine 1 a, and this an- 
alog signal is transmitted to the facsimile communica- 
tion apparatus 10A via the telephone line 2 (SB6). The 
received analog signal is demodulated into digital form 
by the modem 13a of the procedure control circuit 13. 
This demodulated pixel information PINF is supplied to 
the connectionAransfer controller 16A via the facsimile 
procedure controller 14A, converted into a pixel packet 
signal PPKT, and transmitted to the LAN 4 via the LAN 
controller 17A and the LAN control circuit ISA (888). 

The pixel packet signal PPKT sent via the LAN 4 is 
received at the LAN control circuit 188 and the LAN con- 
troller 178 of the facsimile communication apparatus 



108, and is supplied to the connectionAransfer control- 
ler 1 58. The connection/transfer controller 1 58 converts 
the pixel packet signal PPKT into pixel information PINF, 
and temporarily stores the pixel information PINF in the 

5 memory 168. When the amount of pixel information 
PINF accumulated in the memory 168 reaches a pre- 
determined amount (for example, a data amount corre- 
sponding to a page), that amount of pixel information 
PINF is read out by the facsimile procedure controller 

TO 148, and is transmitted to the receiving side facsimile 
machine 7 by the procedure control circuit 1 38 via the 
telephone line 6 (S90). 

Fig. 5 shows the communication sequence follow- 
ing the sequence of Fig. 4 (that is, after the completion 

T5 of transmission of a page of pixel information from the 
facsimile machine la). When the transmission side fac- 
simile machine la has transmitted a page of pixel infor- 
mation PINF, it generates a multi-page signal MPS, 
which is control information CINF (S92). The facsimile 

20 procedure controller 14A of the facsimile communica- 
tion apparatus 10A decodes this control information 
CINF, and outputs the decoded signal to the communi- 
cation/transfer controller 15A. The communication/ 
transfer controller 15A edits the multi-page signal MPS 

25 into a control packet signal CPKT (MPS), and outputs 
the control packet signal CPKT (MPS) to the LAN 4 via 
the LAN controller 17A and the LAN control circuit ISA 
(S94). 

This control packet signal CPKT (MPS) sent via the 
30 LAN 4 is received at the LAN control circuit 188 and the 
LAN controller 178 of the facsimile communication ap- 
paratus 108, and is supplied to the communication/ 
transfer controller 158. The communicationAransfer 
controller 1 58 converts the received control packet sig- 
35 nal CPKT (MPS) into a multi-page signal MPS, and out- 
puts it to the facsimile procedure controller 148. This 
multi-page signal MPS is output from the facsimile pro- 
cedure controller 1 48 to the receiving side facsimile ma- 
chine 7 via the procedure control circuit 1 38 and the tel- 
40 ephone line 6 (S96). Upon receiving the multi-page sig- 
nal MPS, the facsimile machine 7 outputs a message 
confirmation signal MCF, which is control information 
CINF, to the facsimile communication apparatus 108 
(S98). 

45 The facsimile communication apparatus 108 edits 
the message confirmation signal MCF into a control 
packet signal CPKT (MCF), and transmits it to the fac- 
simile communication apparatus 10A via the LAN 4 
(S100). The facsimile communication apparatus 10A 

so converts the received control packet signal CPKT 
(MCF) into a message confirmation signal MCF, and 
transmits it tothefacsimile machine 1 a via the telephone 
line 2 (SI 02). Upon receiving the message confirmation 
signal MCF, the facsimile machine 1a starts transmitting 

55 the pixel data of the next page as the pixel information 
PINF in the same manner as the first page was trans- 
mitted. 

When the facsimile machine 1 a is finished transmit- 



6 



BNSDOCiD: <EP ^0880271 A2J_> 



11 



EP 0 880 271 A2 



12 



ting all the pixel information PINR the facsimile machine 
la outputs an end-of-procedure signal EOR which is 
control information CINF (S110). The facsimile commu- 
nication apparatus 10A edits this end-of-procedure sig- 
nal EOF into a control packet signal CPKT (EOP), and 
sends the control packet signal CPKT (EOP) to the fac- 
simile communication apparatus 10B via the LAN 4 
(S112). Upon receiving the control packet signal CPKT 
(EOP), the facsimile communication apparatus 10B 
converts this packet signal into an end-of-procedure sig- 
nal EOP, and sends it to the receiving side facsimile ma- 
chine 7 via the telephone line 6 (S114). When the fac- 
simile machine 7 receives the end-of-procedure signal 
EOR it returns a message confirmation signal MCF 
(S116-S120). 

When the facsimile machine 1a receives the mes- 
sage confirmation signal MCF from the facsimile ma- 
chine 7, rt generates a disconnection command signal 
DCN, which is control information CINF (SI 22). The fac- 
simile communication apparatus 10A edits the discon- 
nection command signal DCN into a control packet sig- 
nal CPKT (DCN), and transmits it to the facsimile com- 
munication apparatus 10B via the LAN 4 (S124). The 
facsimile communication apparatus 108 converts the 
control packet signal CPKT (DCN) into a disconnection 
command signal DCN, and sends it to the receiving side 
facsimile machine 7 via the telephone line 6 (S126). At 
this point of time, facsimile communication between the 
facsimile machines la and 7 is finished. 

Afterfinishing the communication, the facsimile ma- 
chines 1a and 7 disconnect themselves from the tele- 
phone lines 2 and 6, respectively (S128). These discon- 
nected states are reported to the facsimile communica- 
tion apparatuses 10A and 108, whereby the facsimile 
communication apparatuses 10A and 108 disconnect 
themselves from the LAN 4 (SI 30). As has been de- 
scribed above, each of the facsimile communication ap- 
paratuses 10A and 10B has a procedure control circuit 
1 3 having a modem 1 3a, which is the same standard as 
the facsimile machine 1a, and a facsimile procedure 
controller 14 which executes a transfer control proce- 
dure according to the recommendation T30. 

These elements allow the control information CINF 
and the pixel information PINF to be transferred be- 
tween the facsimile machine l a and the facsimile com- 
munication apparatus 10A according to the facsimile 
procedure, and they also allow the control packet signal 
CPKT and the pixel packet signal PPKT to be trans- 
ferred between the facsimile communication apparatus- 
es 1 0A and 1 0B according to the procedure of the LAN 
4. Transmitted data is temporarily stored in the memory, 
and a predetermined amount of data is output to the re- 
ceiving side facsimile machine. Thus, facsimile commu- 
nication is achieved via data communication networks, 
such as the LAN 4, with little transmission errors and by 
efficiently using transfer capacity. 



2. Second Embodiment 

Fig. 6 is a hardware block diagram of the facsimile 
communication apparatus 1 0A according to the second 

5 embodiment of the invention. The facsimile communi- 
cation apparatus 10B also has the same structure as 
that shown in Fig. 6. In this embodiment, the facsimile 
communication apparatus 10A has a CPU 37 in place 
of the facsimile procedure controller 14, the LAN con- 

10 troller 17, and the communication/transfercontroller 15. 
The facsimile communication apparatus 1 0A also has a 
CD-ROM driver 34 for reading out a program from a CD- 
ROM 36, and a hard disc drive 38 for storing the program 
read out from the CD-ROM 36. The program stored in 

IS the hard disc drive 38 is read out by the memory 16, and 
is executed. In this specification and in the appended 
claims, portable recording media including the CD-ROM 
36. fixed storing apparatuses including the hard disc 
drive 38. and volatile storing devices including the mem- 

20 ory 16 are all referred to as program recording units. 

The program stored in the program recording unit 
may be executed directly by the CPU 37, or it may be 
decoded prior to being executed by the CPU 37 if it is 
stored in an encoded format. The program stored in the 

25 CD-ROM 36 has program modules for causing the CPU 
37 to execute the operations performed by the facsimile 
procedure controller 14, the connection/transfer control- 
ler 15, and the LAN 4, shown in Fig. 3. Based on these 
program modules, the CPU 37 performs the same op- 

30 erations as the facsimile communication apparatus 1 0A 
shown in Figs. 3 thru 5. in this embodiment, the opera- 
tions of the facsimile communication apparatus 1 0A can 
be easily changed by simply changing the CD-ROM 36. 

35 3. Third Embodiment 

In the third embodiment, an IP network (Internet 
Protocol network) 50 according to the IETF (Internet En- 
gineering Task Force) is used as the data communica- 
te tion network in place of the LAN 4 shown in Fig. 1 . The 
"IP network" includes both the Internet and intranets. 
The facsimile communication apparatus 10A according 
to this embodiment has an IP network control circuit and 
an IP network controller in place of the LAN control cir- 
45 cuit 18 and the LAN controller 17 shown in Fig. 3. The 
other hardware structure is the same as that shown in 
Fig. 3, and the explanation will be omitted. 

Fig. 7 shows a part of the control sequence of the 
facsimile machine la, according to the third embodi- 
50 ment, up to transmission of a sheet of pixel information 
to the facsimile machine 7. The facsimile machines 1a 
and 7 are connected to the facsimile communication ap- 
paratuses 1 0A and 1 0B via the telephone lines 2 and 5, 
respectively, as in the first embodiment, when the fac- 
55 simile communication apparatus 1 0A receives a request 
for connection to the facsimile machine 7 from the fac- 
simile machine la (5200)^ the facsimile communication 
apparatus 10A accesses the address information stor- 
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ing device 1 6 (S202) to obtain the 1 P address of the fac- 
simile communication apparatus 10B, to which the fac- 
simile machine 7 is connected (S204). Then, the facsim- 
ile communication apparatus 1 0A requests the facsimile 
communication apparatus 108 to connect itself to the 
facsimile machine 7 (S206). In response to this request, 
the facsimile communication apparatus 108 connects 
itself to the facsimile machine 7 (S208 and S210). Upon 
the establishment of the connection between the fac- 
simile communication apparatus 108 and the facsimile 
machine 7, the facsimile communication apparatuses 
10A and 108 cooperate to provide a communication 
path between the facsimile machines 1a and 7. 

As in the first embodiment, when the facsimile ma- 
chine la receives a connection response signal (S212 
and S214), followed by a non-standard function signal 
NSF, a called site identification signal CSl, and a digital 
identification signal DIS (S21 6 through S220), from the 
facsimile machine 7 via the facsimile communication ap- 
paratuses 10A and 108, the facsimile machine 1a trans- 
mits a transmission site identification signal TSl, a digital 
command signal DCS, and a training check signal TCF 
(S222). Then, upon receiving a receipt-ready confirma- 
tion signal CFR from the facsimile communication ap- 
paratus 10A (S224), the facsimile machine la starts 
transmitting the pixel data (S230). Prior to this, the fac- 
simile communication apparatus 10A transfers the 
transmission site identification signal TSl and the digital 
command signal DCS to the facsimile communication 
apparatus 108 (S226) upon transmitting the receipt 
-ready confirmation signal to the facsimile machine 1a 
(S224). 

While the facsimile machine la is transmitting the 
pixel data (S230), the receiving side facsimile commu- 
nication apparatus 1 08 and the facsimile machine 7 are 
transferring control signals to each other (S228 and 
S234 through S242). In other words, the receiving side 
facsimile communication apparatus 1 08 stores the pixel 
data sent from th e facsimile machine 1 a via the facsimile 
communication apparatus 10A in the memory 3f, while 
it transfers control signals to and receives control sig- 
nals from the facsimile machine 7 (S232). 

The facsimile communication apparatus 108 starts 
transferring the pixel data to the facsimile machine 7 af- 
ter a predetermined amount of pixel data has been 
stored in the memory (8246) in order to avoid undesir- 
able interruption of the communication between the fac- 
simile machines 1a and 7, which generally occurs due 
to a transfer delay arising in the IP network 50. Prior to 
this, if a predetermined amount of data has not been 
accumulated in the memory when the facsimile commu- 
nication apparatus 108 receives the receipt-ready con- 
firmation signal CFR (S242), the negotiation sequence 
- that is, transmission of the transmission side identifi- 
cation signal TSl, the digital command signal DCS, and 
the receipt-ready confirmation signal CFR to the facsim- 
ile machine 7 (S230 through S242) - is repeated in or- 
der to gain time for further accumulation of pixel data in 



the memory 3f. 

According to the third embodiment, the facsimile 
communication apparatus 108 can start transmission of 
pixel data after a sufficient amount of pixel data is accu- 

5 mulated in the memory 3f. Accordingly, even if the com- 
munication rate of the IP network 50 drops due to an 
increase in traffic, the facsimile communication appara- 
tus 108 can continuously convert the pixel data read out 
from the memory 3f into analog signals and transmit 

10 them to the facsimile machine 7 at a constant rate. If the 
pixel data is lost, the lost data can be retransmitted to 
the facsimile communication apparatus 10A, during 
which the pixel data read out from the memory 3f are 
continuously transmitted to the receiving side facsimile 

is rnachine 7 without cutting off communication. Thus, this 
arrangement can prevent an unexpected shutoff of the 
communication between the facsimile communication 
apparatus 1 08 and the facsimile machine 7 due to a de- 
crease in communication rate or data loss. 

20 

4. Fourth Embodiment 

In the previous embodiment (i.e., the third embodi- 
ment), the facsimile communication apparatus 108 

25 stores a predetermined amount of pixel data in the mem- 
ory 3f. However, if the communication rate between the 
facsimile communication apparatus and the facsimile 
machine 7 is relatively slow, it takes time to transmit the 
pixel data stored in the memory 3f to the facsimile ma- 

30 chine 7. In such a case, it is not necessary to store a 
great amount of pixel data in the memory 3f. In view of 
this, too much pixel data in excess of a desirable amount 
may occasionally be accumulated in the memory in the 
third embodiment. In addition, a sequence lag which 

3S generally arises between the transmission side facsim- 
ile machine 1 a and the receiving side facsimile machine 
7 becomes large and, as a result, a communication error 
is likely to occur in the transmission side facsimile ma- 
chine 1 at a page boundary due to response wait time- 

40 out. 

Furthermore, in the third embodiment, the facsimile 
communication apparatus 108 repeats the negotiation 
sequence (S212 through S216) if a predetermiaed 
amount of pixel data has not been accumulated in the 

45 memory at the time of receipt of a CFR from the receiv- 
ing side facsimile machine 7. During this negotiation se- 
quence, too much pixel data exceeding the desirable 
amount is accumulated because the negotiation se- 
quence generally takes fime. This also causes a se- 

50 quence lag between the transmission side facsimile ma- 
chine 1 a and the receiving side facsimile machine 7, and 
the time when the receiving side facsimile machine 7 
has fully received a page of pixel data is delayed. As a 
result, a communication error may occur at a page 

55 boundary in the transmission side facsimile machine 1 a 
due to response wait time-out. In order to overcome 
these problems, a real-time facsimile communication 
system which can absorb a delay in the IP network and 
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allow stable and highly successful communication is 
provided in the fourth embodiment. 

Fig. 8 shows the operation flow of the facsimile com- 
munication apparatus 10B according to the fourth em- 
bodiment. The facsimile communication apparatus 10B 
has a standard hardware structure as in the third em- 
bodiment. When the facsimile communication appara- 
tus 1 0B receives a request for connection to the facsim- 
ile machine 7 from the facsimile communication appa- 
ratus 10A, it informs the facsimile machine 7 of the oc- 
currence of call-in, and connects itself to the facsimile 
machine 7 (S300). Then, the facsimile communication 
apparatus 10B reads the communication rate between 
the facsimile machines 1 and 7 from the control signal 
DCS received from the facsimile machine la, and cal- 
culates the minimum amount of pixel data that must be 
stored in the memory in order to continuously transmit 
the pixel information to the facsimile machine 7 tor a pre- 
determined period of time (S302). Then, the facsimile 
communication apparatus 10B transmits a transmission 
site identification signal TSI, a digital command signal 
DCS. and a training check signal TCF to the facsimile 
machine 7 for the purpose of communication training 
with the facsimile machine 7 (8304). When the facsimile 
communication apparatus 10B receives pixel data from 
the facsimile communication apparatus IDA (S306), it 
stores the pixel data in the memory 3f (S308). 

If the facsimile communication apparatus 10B has 
already received a control signal CFR from the facsimile 
machine 7 (8310), it determines if the minimum neces- 
sary amount of pixel data calculated in 8302 has been 
accumulated in the memory 3f (8312). If so, the facsim- 
ile communication apparatus 1 0B starts transmitting the 
pixel data to the facsimile machine 7 (831 4). Meanwhile, 
the receiving side facsimile machine 7 transmits a re- 
ceiving-ready confirmation signal CFR, and if it does not 
receive any pixel data even after a predetermined period 
of time T has passed since the transmission of the re- 
ceiving-ready confirmation signal CFR, it again trans- 
mits a non-standard function signal N8F according to 
the Recommendation T.30. The facsimile communica- 
tion apparatus 10B stores the predetermined time T 
(from the transmission of the receiving-ready confirma- 
tion signal CFR to immediately before the transmission 
of the non-standard function signal NSF) in advance. If 
the minimum necessary amount of pixel data has not 
been accumulated in the memory in 831 2, the facsimile 
communication apparatus 1 0B determines whether said 
predetermined time T has already elapsed (8316). 

If time T has not passed yet in 8316, the process 
retums to 8306, and the pixel data is continuously 
stored in the memory 3f. If time T has already passed 
in 8316, the facsimile communication apparatus 10B 
sets a flag that represents the receiving sate of the re- 
ceiving-ready confirmation signal CFR to "No Receipt" 
(831 8), and the process returns tothe training sequence 
(8304). Accordingly to this operation flow the commu- 
nication procedure does not have to return to the trans- 



mission of the non-standard function signal NFS, and 
the facsimile machine 7 can start receiving the pixel data 
earlier. 

Fig. 9 illustrates an example of software function of 

5 the facsimile communication apparatus 10B according 
to the fourth embodiment of the invention. The facsimile 
communication apparatus 10B has an executing unit 
22a and a data unit 22b as structural elements of the 
software. The executing unit 22a comprises an IP com- 

10 municatfon controller (IPC) 30, an IP data analyzer 
(DAL) 31, a facsimile communication controller (FCL) 
32, a pixel data storage controller (STM) 33, and a timing 
controller (TQM) 34. The data unit 22b comprises a pixel 
data storage 40 and a pixel data storage amount man- 

15 ager 41 . The pixel data storage 40 stores pixel data in- 
formation together with data representing the current 
storage amount of pixel data. The pixel data storage 
amount manager 41 stores the optimum transmission 
time that is converted from the optimum storage amount 

20 of pixel data. The facsimile communication apparatus 
10A has the same structure as the facsimile communi- 
cation apparatus 10B, and further explanation will be 
omitted. 

The operation of the major elements of the receiving 

2S side facsimile communication apparatus 1 0B, which are 
performed during the operation flow shown in Fig. 8, will 
be explained with reference to Fig. 9. When the IP com- 
munication controller 30 receives IP data from the trans- 
mission side facsimile communication apparatus 10A 

30 via the IP network 50, it requests the IP data analyzer 
31 to analyze the IP data. If the received IP data is a T 
30 signal consisting of control signals TSI and DCS as 
a result of the analysis, the IP data analyzer 31 requests 
the facsimile communication controller 32 to send this 

35 IP data to the facsimile machine 7. The facsimile com- 
munication controller 32 transfers the control signals 
TSI and DCS to the facsimile machine 7 and, at the 
same time, it obtains from the DCS the communication 
rate of the facsimile communication which is to take 

40 place in this sequence, and reports the communication 
rate to the pixel data storage controller 33. 

On the other hand, if the received IP data is pixel 
data, then the IP data analyzer 31 requests the pixel da- 
ta storage controller 33 to temporarily store this IP data. 

45 In response to this request, the pixel data storage con- 
troller 33 stores the IP data in the pixel data storage 41 
and, at the same time, it updates the storage amount 
information. The pixel data storage controller 33 reads 
out the optimum data transmission time from the pixel 

50 data storage manager 41, calculates the optimum 
amount of pixel data that should be stored by multiplying 
the communication rate by the optimum transmission 
time, and stores this optimum value in the pixel data 
storage manager 41. When the facsimile communica- 

55 Won controller 32 receives the CFR from the receiving 
side facsimile machine 7, it inquires of the pixel data 
storage controller 33 as to whether or not the optimum 
amount of pixel data has already been stored. 
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The pixel data storage controller 33 reads out the 
optimum pixel-data storage amount from the pixel data 
storage manager 41 and. at the same time, it reads the 
amount of pixel data that has been stored in the pixel 
data storage 40 by that point of time and compares it 
with the optimum value. If the optimum amount of pixel 
data has already been accumulated, the pixel data stor- 
age controller 33 informs the facsimile communication 
controller 32 that the pixel data can now be transmitted. 
The facsimile communication controller 32 requests the 
pixel data storage controller 33 to read out the pixel data, 
and it starts transferring the pixel data to the facsimile 
machine 7. On the other hand, if the optimum amount 
of pixel data has not been accumulated in the compar- 
ison step, then the facsimile communication controller 
32 instructs the timing controller 34 to restart the fac- 
simile communication controller 32 after a predeter- 
mined time interval, and the process is interrupted. 

The timing controller 34 restarts the facsimile com- 
munication controller 32 after a predetermined time, and 
the facsimile communication controller 32 again in- 
quires of the pixel data storage controller 33 as to wheth- 
er the optimum amount of pixel data has been accumu- 
lated. These steps are repeated until the optimum 
amount of pixel data has been accumulated in the data 
storage 40. During the interruption, the facsimile com- 
munication controller 32 does not transmit any signals 
or pixel data to the receiving side facsimile machine 7. 

If no pixel data is transmitted to the receiving side 
facsimile machine 7, even after a pradetermined period 
of time has passed since the transmission of the receiv- 
ing-ready confirmation signal CFR, the facsimile ma- 
chine again transmits a non-standard function signal 
NSF according to the Recommendation T30. The timing 
controller 34 stores in advance the time T from the trans- 
mission of the receiving-ready confirmation signal to im- 
mediately before the transmission of the non-standard 
function signal NSF, and If time T has elapsed, it informs 
the facsimile communication controller 32 of the time 
limit. Then, the facsimile communication controller 32 
restarts from the step of transmitting a transmission site 
identification signal TSI to the receiving side facsimile 
machine 7, and allows the pixel data to be continuously 
stored. This operation flow can allow the receiving side 
facsimile machine 7 to finish receiving the pixel data ear- 
lier, as compared with the case in which the process re- 
turns to the retransmission of the non-standard function 
signal NSF. 

According to this embodiment, the minimum and 
necessary amount of pixel data, which is determined by 
the communication rate negotiated between the trans- 
mission side facsimile machine 1a and the receiving 
side facsimile machine 7, is stored. This arrangement 
can prevent a transmission site identification signal TSI 
from being transmitted as much as possible before the 
minimum necessary amount of pixel data is accumulat- 
ed, even after the receipt of the receiving-ready confir- 
mation signal TSL Consequently, accumulation of ex- 



cessive amount of pixel data, as well as communication 
errors due to inappropriate accumulation of pixel data, 
can be prevented. Thus, a stable and real-time facsimile 
communication can be achieved. 

5 Although the present invention has been descried 
with reference to the specific embodiments, the present 
invention is not limited to these embodiments, and it will 
be apparent to those skilled in the art that there are many 
changes and substitutions which can be made without 

10 departing from the scope of the invention. Examples of 
such changes and substitutions are listed below. 

(a) Although the LAN 4 or the IP network 50 are 
used as data communication networks in the em- 

15 bodiment, other types of data communication net- 
works can be used. 

(b) The facsimile procedure controller 14, the con- 
nection/transfer controller 15, and the LAN control- 
ler 17 have been described as independent ele- 

20 ments in the embodiment. However, these ele- 
ments may be realized as software executed by a 
single CPU. This can facilitate the hardware struc- 
ture of the facsimile communication apparatus 10. 

(c) Even if the facsimile machines la and 7 employ 
2S non-standard procedures which are not based on 

Recommendation T30, continuous pixel data trans- 
mission can be achieved, without interrupting the 
facsimile communication, by adjusting the pixel da- 
ta transmission timing as described in the embodi- 
30 ments. 

Because the facsimile communication apparatus 
according to the first invention has a memory for tem- 
porarily storing a predetermined amount of pixel packet 

35 signals received via a data communication network, sta- 
ble facsimile communication can be maintained without 
an unexpected breakup in the middle of transmission, 
even if the data-transfer rate differs between the trans- 
mission side facsimile machine la and the receiving 

40 side facsimile machine 7. In addition, a mechanism for 
absorbing a delay in the UP network and for preventing 
excessive amount of accumulation of pixel data is pro- 
vided and, consequently a facsimile communicatioru. 
system having a high communication-success rate (with 

45 little communication error) can be achieved. 



Claims 

50 1. A facsimile communication apparatus (10A) con- 
nected to a plurality of facsimile machines (1a-1n) 
used in general telephone networks, each of the 
facsimile machines (la-ln) modulating pixel infor- 
mation and control information to produce analog 

55 signals, said facsimile communication apparatus 
(10A) characterized by comprising: 

facsimile procedure control means (13, 14) 
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connected to said plurality of facsimile ma- 
chines (1a-1n)for receiving the control informa- 
tion and the pixel information from and trans- 
mitting the control Information and the pixel In- 
formation to the facsimile machines (1 a-1 n) ac- 5 
cording to a predetermined procedure; 
first information converter means (15) for con- 
verting the control information and the pixel in- 
formation transmitted from the facsimile ma- 
chines (1 a-1 n) into a control packet signal and to 
a pixel packet signal of predetermined formats; 
data transmission/receiving means (17, 18) for 
transmitting and receiving the control packet 
signal and the pixel packet signal produced by 
the first information converter means ( 1 5) via a ^5 
data communication network (4); and 
second information converter means (15) for 
converting the control packet signal and the pix- 
el packet signal received by the data transmis- 
sion/receiving means (17, 18) into control infor- 20 
mation and pixel information which is to be out- 
put to the facsimile procedure control means 
(13, 14). 

The facsimile communication apparatus according 
to claim 1 , further characterized by comprising: 

memory means (16) tor storing and accumulat- 
ing the pixel packet signal received by the data 
transmission/receiving means (17. 18) and for 30 
outputting the stored pixel packet signal to the 
second information converter means (1 5) when 
the amount of stored pixel packet signal reach- 
es a predetermined amount. 

35 

A facsimile communication apparatus (10B) for re- 
ceiving image data from a transmission side facsim- 
ile machine (1) via a data communication network 
(50), for temporarily storing the image data in a 
memory (16), and for transmitting the image data to ^0 
a receiving side facsimile machine (7), said facsim- 
ile communication apparatus (10B) characterized 
by comprising: 

means (30, 32) for calling the receiving side fac- ^5 
simile machine when it receives a request for 
connection to the receiving side facsimile ma- 
chine (1 ) from the data communication network 
(50); 

means (33) for receiving the image data from 50 
the transmission side facsimile machine via the 
data communication network (50) and for tem- 
porarily storing the received image data in the 
memory (40); 

means (32) for starting transmission of the im- 55 
age data to the receiving side facsimile ma- 
chine (7) in response to reception of a data-re- 
ceiving control signal representing the accept- 



ability of image data from the receiving side fac- 
simile machine (7), provided that a desirable 
amount of image data is stored in the memory 
(40) at the time of receipt of the data-receiving 
control signal; and 

waiting control means (34) for transmitting a 
prescribed wait control signal to the receiving 
side facsimile machine (7) in order to have the 
receiving side facsimile machine (7) stand by if 
the desirable amount of image data has not 
been stored in the memory (40) at the time of 
receipt of the receiving control signal repre- 
senting the acceptability of the image data from 
the receiving side facsimile machine (7). 

4. The facsimile communication apparatus (10B) ac- 
cording to claim 3, further characterized in that the 
waiting control means (34) comprises: 

determination means for determining whether 
or not the receiving side facsimile machine (7) 
can wait in a data reception mode if the desir- 
able amount of image data has not been stored 
in the memory (40) at the time of receipt of the 
data-receiving control signal; , 
waiting means for waiting for further storage of 
image data until the desirable amount of image 
data is stored in the memory (40) if the deter- 
mination means determines that the receiving 
side facsimile machine (7) can wait in the data 
reception mode; and 

wait control signal transmission means for 
transmitting the wait control signal to the receiv- 
ing side facsimile machine (7) if the detemnina- 
tion means determines that the receiving side 
facsimile machine (7) can not wait in the data 
reception mode. 

5. The facsimile communication apparatus (108) ac- 
cording to claim 4, further characterized by compris- 
ing: 

calculation means (41) for calculating the de- 
sirable amount of image data stored in the 
memory (40) by multiplying the transmission 
rate of the image data determined by negotia- 
tion between the transmission side facsimile 
machine (1) and the receiving side facsimile 
rnachine (7) by a predetermined time stored in 
advance. 

6. The facsimile communication apparatus according 
to claim 4, further characterized by comprising: 

calculation means (41 ) for calculating the de- 
sirable amount of image data stored in the 
memory (40) by multiplying the communication 
rate determined by negotiation between the 
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transmission side facsimile machine (1 ) and the 
receiving side facsimile machine (7) by a pre- 
determined time stored in advance. 

7. The facsimile communication apparatus (10B) ac- 
cording to any one of claims 3 through 6, character- 
ized in that: 

the transmission side facsimile machine (1 ) and 
the receiving side facsimile machine (7) are G3 
facsimile machines categorized based on a T. 
30 Recommendation, 

the data-receiving control signal comprises a 
data-receivable state confirmation signal CFR 
according to the T.30 Recommendation, and 
the wait control signal comprises a transmis- 
sion site identification signal TSl according to 
the T.30 Recommendation. 

8. A program recording unit (36, 38) storing a program 
for controlling a facsimile communication apparatus 
(1 OA) that receives image data from a transmission 
side facsimile machine (1) via a data communica- 
tion network (4, 50), temporarily stores the received 
image data in a memory (16), and transmits the im- 
age data to a receiving side facsimile machine (7), 
said program recording unit characterized by com- 
prising: 

means for causing the facsimile communica- 
tion apparatus to call the receiving side facsim- 
ile machine (7) based on a request for connec- 
tion to the receiving side facsimile machine (7) 
received from the data communication network 
(4. 50); 

means for causing the facsimile communica- 
tion apparatus (10A) to temporarily store the 
image data transmitted from the transmission 
side facsimile machine (1 ) via the data commu- 
nication network (4, 50) in the memory (16); 
means for causing the facsimile communica- 
tion apparatus (1 OA) to start transmission of the 
image data to the receiving side facsimile ma- 
chine (7) when the facsimile communication 
apparatus (10A) receives a data-receiving con- 
trol signal that represents the acceptability of 
image data of the receiving side facsimile ma- 
chine (7), provided that a desirable amount of 
image data is stored in the memory (16) at the 
time of receipt of the data-receiving control sig- 
nal; and 

waiting control means for causing the facsimile 
communication apparatus (10A) to transmit a 
prescribed wait control signal to the receiving 
side facsimile machine (7) in order to have the 
receiving side facsimile machine (7) stand by if 
the desirable amount of image data has not 
been stored in the memory (16) at the time of 
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receipt of the receiving control signal repre- 
senting the acceptability of the image dataf rom 
the receiving side facsimile machine (7) . 

9. The program recording unit (36, 38) according to 
claim 8, characterized in that the waiting control 
means comprises: 

determination means for determining whether 
or not the receiving side facsimile machine (7) 
can wait in a data reception mode if the desir- 
able amount of image data has not been stored 
in the memory (16) at the time of receipt of the 
data-receiving control signal; 
waiting means for waiting for further storage of 
image data until the desirable amount of image 
data is stored in the memory (16) if the deter- 
mination means determines that the receiving 
side facsimile machine can wait in the data ac- 
ceptable state; and 

wait control signal transmission means for 
transmitting the wait control signal to the receiv- 
ing side facsimile machine (7) if the determina- 
tion means determines that the receiving side 
facsimile machine (7) cannot wait in the data 
reception mode. 

10. The program recording unit (36, 38) according to 
claim 9, further characterized by comprising: 

calculation means for calculating the desirable 
amount of image data stored in the memory 
(16) by multiplying the transmission rate of the 
image data determined by negotiation between 
the transmission sidefacsimile machine (1 ) and 
the receiving side facsimile machine (7) by a 
predetermined time stored in advance. 

11. The program recording unit (36, 38) according to 
claim 9, further characterized by comprising: 

calculation means for calculating the desirable 
.amount of image data stored In the memory., 
(16) by multiplying the communication rate de- 
termined by negotiation between the transmis- 
sion side facsimile machine (1) and the receiv- 
ing side facsimile machine (7) by a predeter- 
mined time stored in advance. 

12. The program recording unit (36, 38) according to 
any one of claims 8 through 11, further character- 
ized in that: 

the transmission side facsimile machine (1 ) and 
the receiving side facsimile machine (7) are G3 
facsimile machines categorized based on a T 
30 Recommendation, the data-receiving con- 
trol signal comprises a data-receivable state 
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confirmation signal CFR according to the T.30 
Recommendation, and the wait control signal 
comprises a transmission site identification sig- 
nal TSI according to the T30 Recommenda- 
tion. 

13. A facsimile communication apparatus (10A) con- 
nected to a plurality of facsimile machines (1a-1n) 
via general telephone networks. 
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dure controlling circuit 13 having a MODEM 13a tor fac- 
simile machines. A facsimile procedure controller 14 de- 
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A connection/transfer controller 15 edits the decoded in- 
formation and produces a control packet and a pixel 
packet. The control packet and the pixel packet are out- 
put to a local area network (LAN) 4 via a LAN controller 
17 and a LAN control circuit 18. When receiving a fac- 
simile, the control packet signal transmitted via the LAN 



4 is converted into pixel control information by the con- 
nection/transfer controller 15, and the pixel control in- 
formation is supplied to the facsimile procedure control- 
ler 14. The connectionAransfer controller 15 also con- 
verts the received pixel packet signal into pixel informa- 
tion. The pixel information is temporarily stored in a 
memory 16. When a predetermined amount of pixel in- 
formation is accumulated in the memory 16. said prede- 
termined amount of pixel information is supplied to the 
facsimile procedure controller 1 4, and finally transmitted 
to the facsimile machine la via the procedure control cir- 
cuit 1 3. 
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